Internet-based treatment for panic disorder : does frequency of therapist contact make a difference? by Klein, Britt et al.
	 	
	
 
This is the published version 
 
Klein, Britt, Austin, David, Pier, Ciaran, Kiropoulos, Litza, Shandley, Kerrie, 
Mitchell, Joanna, Gilson, Kathryn and Ciechomski, Lisa 2009, Internet-based 
treatment for panic disorder : does frequency of therapist contact make a 
difference?, Cognitive behaviour therapy, vol. 38, no. 2, pp. 100-113. 
 
 
 
 
 
Available from Deakin Research Online 
 
http://hdl.handle.net/10536/DRO/DU:30029075	
	
	
 
 
 
 
Reproduced with the kind permission of the copyright owner 
 
 
 
 
 
 
 
 
 
 
Copyright: 2009, Taylor and Francis 
 
 
 
  
PLEASE SCROLL DOWN FOR ARTICLE
This article was downloaded by: [Deakin University]
On: 11 June 2010
Access details: Access Details: [subscription number 907464590]
Publisher Routledge
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK
Cognitive Behaviour Therapy
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713926011
Internet-Based Treatment for Panic Disorder: Does Frequency of Therapist
Contact Make a Difference?
Britt Kleina; David Austina; Ciaran Pierb; Litza Kiropoulosc; Kerrie Shandleya; Joanna Mitchellc; Kathryn
Gilsonc; Lisa Ciechomskic
a Faculty of Life and Social Sciences, Swinburne University, Victoria b School of Psychology, Deakin
University, Victoria c Faculty of Medicine, Nursing and Health Sciences, Monash University, Victoria,
Australia
To cite this Article Klein, Britt , Austin, David , Pier, Ciaran , Kiropoulos, Litza , Shandley, Kerrie , Mitchell, Joanna ,
Gilson, Kathryn and Ciechomski, Lisa(2009) 'Internet-Based Treatment for Panic Disorder: Does Frequency of Therapist
Contact Make a Difference?', Cognitive Behaviour Therapy, 38: 2, 100 — 113
To link to this Article: DOI: 10.1080/16506070802561132
URL: http://dx.doi.org/10.1080/16506070802561132
Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf
This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.
The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.
Internet-Based Treatment for Panic Disorder: Does
Frequency of Therapist Contact Make a Difference?
Britt Klein1, David Austin1, Ciaran Pier2, Litza Kiropoulos3, Kerrie Shandley1,
Joanna Mitchell3, Kathryn Gilson3 and Lisa Ciechomski3
1Faculty of Life and Social Sciences, Swinburne University, Hawthorn, Victoria; 2School of
Psychology, Deakin University, Burwood, Victoria; and 3Faculty of Medicine, Nursing and
Health Sciences, Monash University, Notting Hill, Victoria, Australia
Abstract. Internet-based interventions with therapist support have proven effective for treating a
range of mental health conditions. This study examined whether frequency of therapist contact
affected treatment outcomes. Fifty-seven people with panic disorder (including 32 with agoraphobia)
were randomly allocated to an 8-week Internet-based cognitive behavioural treatment intervention
(Panic Online) with either frequent (three e-mails per week) or infrequent (one e-mail per week)
support from a psychologist. Posttreatment, intention-to-treat analyses revealed that both
treatments were effective at improving panic disorder and agoraphobia severity ratings, panic-
related cognitions, negative affect, and psychological and physical quality of life domains, with no
differences between conditions. High end-state functioning was achieved by 28.6% of the frequent
and infrequent participants, respectively. Therapist alliance, treatment credibility, and satisfaction
also did not differ between groups, despite significantly greater therapist time invested in the frequent
contact condition. The results provide evidence that the effectiveness of Internet-based mental health
interventions may be independent of the frequency of therapist support and may, therefore, be more
cost-effective than previously reported. Key words: Internet intervention; panic disorder; therapist-
assisted; CBT treatment; randomised controlled trial (RCT).
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Clinical trials have shown that face-to-face
cognitive behavioural treatment (CBT) pro-
grams for panic disorder (PD) are effective.
Most patients (75–95%) are panic-free after
treatment and these improvements are main-
tained for at least 2 years (e.g. Brown &
Barlow, 1995; Margraf, Barlow, Clark, &
Telch, 1993).
A major barrier to obtaining professional
treatment for highly prevalent mental health
disorders (such as PD) occurs because face-to-
face treatment requires substantial therapist
involvement and, therefore, incurs consider-
able financial cost. Otto, Pollack, and Maki
(2000) evaluated the cost for empirically-
supported treatments of PD and found that
the average cost for individual CBT was
$1357, a figure calculated more than 8 years
ago.
In addition to time and cost, other barriers
to accessing timely and effective mental health
treatment include a shortage of mental health
personnel (especially in regional and remote
areas), travel, and psychological help-seeking
barriers such as stigma and embarrassment.
Increasing the accessibility and affordability
of mental health treatment is of major
importance (Klein, Shandley, Austin, &
Nordin, 2008).
Internet-based mental health interventions
are fast becoming an established and effective
means of providing treatment without the
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need for intensive therapist involvement
(Barak, Hen, Boniel-Nissim, & Shapira, in
press; Marks, Cavanagh, & Gega, 2007;
Palmqvist, Carlbring, & Andersson, 2007;
Spek et al., 2007). Although many Internet
interventions serve to increase the accessibility
and affordability of mental health treatment,
considerable variability exists in terms of what
they offer and how they operate. Meta-
analytic results (e.g. Barak et al., in press;
Spek et al., 2007) suggest that human-
supported Internet interventions achieve lar-
ger pooled effect sizes than self-guided
Internet interventions. Despite obtaining large
effect sizes, there are many unanswered
questions regarding the specific elements or
characteristics that make human-supported
Internet interventions more effective. To
advance our field further, we need to look
beyond treatment effectiveness in isolation
and investigate the specific dimensions that
contribute to effectiveness.
Major sources of variability in human-
supported Internet interventions include the
amount/quantity, frequency, and immediacy
of the therapist’s response (Abbott, Klein,
& Ciechomski, 2008; Barak, Klein, &
Proudfoot, 2008; Palmqvist et al., 2007). The
total amount of feedback provided to a
patient can vary from a couple of minutes
(Clarke et al., 2005) to more than 5 hr (Klein,
Richards, & Austin, 2006). Related to this is
the frequency of feedback, which can range
from once per day to only once over the
course of the intervention period. Immediacy
of response is at least partially dependent on
which communication modality is being used.
For example, e-mails and bulletin board
postings generally provide delayed feedback,
whereas chat room/instant messaging ses-
sions, Voice over Internet Protocol/telephone
calls, webcam, and face-to-face meetings all
provide the patient with immediate feedback;
yet these different communication modalities
also vary in the degree of direct human
contact (Barak et al., 2008).
This study sought to investigate one possible
source of variability in human feedback (i.e.
frequency of response) when using our
Internet-based CBT program for PD (Panic
Online [PO]) with e-mail assistance from a
psychologist. PO has now shown itself to be an
efficacious human-supported CBT Internet
intervention for people with a Diagnostic and
Statistical Manual of Mental Disorders (fourth
edition [DSM-IV]; American Psychiatric
Association, 1994) diagnosis of PD (with or
without agoraphobia). More specifically, we
have shown that PO produces reductions in
panic symptomatology compared with a self-
monitoring condition (Klein & Richards,
2001). PO has demonstrated clinical effective-
ness compared with information-only control
conditions (Klein et al., 2006; Richards, Klein,
& Austin, 2006), other forms of manualised
and telephone-based CBT (Klein et al., 2006),
and the gold standard of PD treatment: 12
sessions of face-to-face CBT delivered by
psychologists (Kiropoulos et al., in press). We
have also demonstrated that PO achieves
comparable patient outcomes regardless of
whether it is supported by general practitioners
consulting face-to-face with their patients or by
psychologists using e-mail (Pier et al., 2008;
Shandley et al., 2008) and it is cost-effective
(Mihalopoulos et al., 2005).
In the current study, we explored whether
the frequency of therapist e-mail support
during the delivery of PO affected treatment
outcome. Therapists responded either infre-
quently (one e-mail per week) or frequently
(a minimum of three e-mails per week) over an
8-week treatment period. To date, the current
study is the first to compare the frequency of
therapist e-mail contact (frequent vs. infre-
quent) when using an Internet clinical treat-
ment program.
It was predicted that the participants who
received frequent therapist e-mail contact
would show greater improvements at post-
treatment on the primary outcome measures
(PD symptomatology variables, including
high end-state functioning) and in all second-
ary measures (panic-related cognitive vari-
ables, negative affect, and quality of life
[QOL]) than those who received infrequent
therapist e-mail contact. It was also predicted
that participants in the frequent contact (FC)
condition would receive more therapist time
and report higher therapeutic alliance and
treatment satisfaction ratings than those in the
infrequent contact (IC) condition.
Method
Participants
Of the 439 individuals who registered for the
PO studies via our website (i.e. primarily via
VOL 38, NO 2, 2009 Internet-based treatment for panic disorder 101
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search engines or links established with other
mental health websites in Australia, in general
practices, or via local and national print and
electronic media advertisements), 57 (47
women, 10 men) met criteria for PD (with or
without agoraphobia) and participated in the
study. See Figure 1 for a flow chart of the
study from pre to posttreatment. To be
included in this study, participants were
required to be Australian residents, aged 18
years or older, and have a DSM-IV pri-
mary diagnosis of PD (with or without
agoraphobia).
PD was considered to be the primary
diagnosis when the severity was estimated to
be 2 points greater than any secondary
diagnosis on the clinician’s 9-point severity
rating scale in the Anxiety Disorders
Interview Schedule (ADIS-IV; Brown, Di
Nardo, & Barlow, 1994). Exclusion criteria
Figure 1. Consort flow chart diagram from preassessment to postassessment.
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were presence of a seizure disorder, stroke,
schizophrenia, organic brain syndrome, heart
condition, alcohol or drug dependency, or
chronic hypertension. All participants were
between the ages of 18 and 70 years, and they
agreed not to undertake any other type of
therapy during the study. Those participants
who were taking medication for anxiety or
depression were accepted only if they had
been stabilised on their medication and dose
for at least 12 weeks and continued to
experience panic symptoms and meet diag-
nostic criteria for PD.
Of these 57 participants, 42 had a primary
diagnosis of PD with agoraphobia and 15
without agoraphobia. The number and type
of the major secondary diagnoses for the
entire sample were as follows: nine with
generalised anxiety, seven with depression,
five with social phobia, three with specific
phobia, two with hypochondriasis, one with
obsessive–compulsive disorder, one with dys-
thymia, and one with alcohol dependency. Of
the 57 participants, 22 were using psychotro-
pic medication (benzodiazepines, selective
serotonin reuptake inhibitor, or antidepres-
sant medications; see Table 1 for participant
characteristics).
Measures
Two types of assessment were conducted:
clinical interviews by telephone and on-line
questionnaires. The ADIS-IV was used as the
main clinical assessment tool to determine a
primary diagnosis of PD and to assess for any
comorbid conditions. Participants were also
asked whether they were using medication, the
type, and dosage. Rohde, Lewinsohn, and
Seeley (1997) found that telephone-based clin-
ical assessments demonstrate excellent inter-
rater reliability with face-to-face clinical
assessments. Reliability studies (e.g. Austin,
Carlbring, Richards, & Andersson, 2006)
comparing the equivalence of validated paper-
based panic questionnaires with Internet-admi-
nistered panic questionnaires found that these
two modes of questionnaire administration did
not differentially affect scores.
The on-line questionnaires included the
Anxiety Sensitivity Profile (ASP; Taylor &
Cox, 1998), a 60-item questionnaire measur-
ing fear of anxiety-related sensations, based
on beliefs that they have harmful conse-
quences. The 42-item Depression Anxiety
Stress Scales (DASS; Lovibond & Lovibond,
1995) was used to measure participants’ levels
of depression, anxiety, and stress. The 14-item
Table 1. Sample characteristics of the participants by condition at pretreatment assessment
Characteristics Frequent Infrequent Total
Education (years) 24 25 49
M 13.63 13.68 13.65
SD 2.1 3.1 2.6
Age (years) 28 27 55
M 39.21 39.78 39.49
SD 10.7 10.8 10.7
Gender (n)
Male 5 5 10
Female 23 24 47
Medication (n)
Yes 10 12 22
No 18 17 35
Primary diagnosis (n)
PD with agoraphobia 23 19 42
PD w/o agoraphobia 5 10 15
Clinically comorbid condition at preassessment (n)
Yes 13 16 29
No 15 13 28
Note. PD5panic disorder.
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Agoraphobic Cognitions Questionnaire
(ACQ; Chambless, Caputo, Bright, &
Gallagher, 1984) measured cognitions regard-
ing the catastrophic consequences of experi-
encing panic, and the Body Vigilance Scale
(BVS; Schmidt, Lerew, & Trakowski, 1997)
measured attentional focus on internal bodily
sensations using four items. The Panic
Disorder Severity Scale (PDSS; Shear et al.,
1997) is a seven-item self-report questionnaire
used to assess self-reported panic frequency
and severity, and the 17-item Therapist
Alliance Questionnaire-modified (Helping
Alliance Questionnaire-Modified or the
TAQ; Luborsky, 1985) measured the degree
to which participants perceived their relation-
ship with the therapist as helpful. The five-
item Treatment Credibility Scale (TCS;
Borkovec & Nau, 1972) measured partici-
pants’ perception of treatment credibility
before treatment commencement. The 26-item
WHO Quality of Life Questionnaire-BREF
(WHOQOL-BREF; WHOQOL Group, 1998)
was used to measure participants’ QOL with
respect to their physical and psychological
health, social relationships, and environment.
All these questionnaires have established
reliability and validity (for a full description
of these measures, see Klein et al., 2006;
Richards et al., 2006).
In addition, the Treatment Satisfaction
Questionnaire (TSQ; Cox, Fergus, &
Swinson, 1994) was used as in our previous
three studies (Kiropoulos et al., 2008; Klein et
al., 2006; Richards et al., 2006). The TSQ
comprises five parts. Parts A and B asked
participants to rate how useful and how much
they liked the different CBT treatment com-
ponents; items were rated on a scale from 0
(not at all) to 7 (very much so). Part C asked
respondents to rate how much they thought
they improved by posttreatment (e.g. ‘‘How
much do you think you improved with respect
to avoidance behaviour?’’). Part D asked
participants to rate how their life has changed
in terms of leisure, family, job, and social
activities. Part E contained three items asking
participants (1) ‘‘How much did you like the
treatment program?,’’ (2) ‘‘How much did you
enjoy communicating with your therapist?’’
(both items rated on a scale from 0 [not at all]
to 7 [very much]), and (3) ‘‘Overall, how much
improvement do you believe occurred, after
completing the treatment program?’’ (rated on
a scale from 0 [not at all] to 10 [very much]).
The authors (Cox et al., 1994) provided no
reliability or validity data, and to our knowl-
edge no other psychometric evaluation has
been conducted.
Design
After assessment, all participants were ran-
domly assigned (via a computer-generated
random numbers table without any restriction
procedure) to either the FC or IC condition.
Panic Online. This was a two-step Internet-
based intervention. PO Step 1 consists of five
online open-access modules containing psy-
choeducational information on PD. PO Step 2
is a password-protected PD CBT Internet-
based treatment program comprising four
learning modules and introductory and
relapse prevention modules (for a detailed
description of the program, see Klein et al.,
2006; Richards et al., 2006). All partici-
pants were provided with a username and
password to access the PO program. Therapist
interaction occurred via e-mail, enabling the
therapist to provide support and feedback to
participants and to guide them through the
program.
Frequency of contact. Participants allocated
to the FC condition were informed that they
could e-mail their therapist as often as they
wished over the 8-week intervention period
and that their therapist would respond, at a
minimum, three times per week. Participants
in the IC condition were informed that they
could e-mail their therapist as frequently as
they wished, but their therapist would only
respond once per week over the 8-week
intervention period. Therapists in both con-
ditions were instructed to keep a record of
time spent on each participant’s case (i.e.
reading participant e-mails and constructing
return e-mails) and number of e-mails they
sent and received from participants and to
rate participant compliance to and under-
standing of the treatment protocol. Therapists
were also instructed to only communicate
with their clients via e-mail.
Procedure
Procedures of this study were approved by the
Monash University Human Research Ethics
Committee. Each person who registered for
PO was telephoned and screened briefly by an
assessing psychologist. A plain language
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statement and informed consent form were e-
mailed to the participant if it appeared
probable that the person would fit DSM-IV
criteria for PD. Once informed consent was
received, a full clinical assessment was con-
ducted over the telephone using the ADIS-IV.
The clinical assessment typically required
90 min. Seven registered psychologists and
one probationary registered psychologist
trained in the administration of the ADIS-IV
conducted all initial assessments and online
therapy work. To evaluate reliability of
assessment, a different assessor, who was
blind to the treatment allocation, reviewed
15% of the clinical interviews, resulting in
interrater agreement of r5.90 for PD diag-
nosis and .92 for the agoraphobia diagnosis.
After a primary diagnosis of PD (with or
without agoraphobia) was established, eligible
participants completed the battery of online
questionnaires (i.e. ACQ, ASP, BVS, DASS,
PDSS, TCS and WHOQOL-BREF). After all
pretreatment measures were completed, parti-
cipants were randomly allocated to one of the
two conditions (FC or IC). Posttreatment
assessments included the ACQ, ASP, BVS,
DASS, PDSS, TAQ, TSQ and WHOQOL-
BREF. All pre and postassessment question-
naires were completed online. The pre and
postclinical assessments (ADIS-IV) were con-
ducted over the telephone. All assessors were
blind to the group membership of partici-
pants, and the assessors did not treat any
participant they interviewed.
Results
Statistical procedures and analyses
Data analysis involved intention-to-treat ana-
lyses (ITT). That is, for those participants who
discontinued their involvement during treat-
ment (n514) or had missing postassessment
questionnaire data (n515), their preassessment
scores were carried forward and used in
posttreatment. ITT is the most widely advo-
cated strategy to address the problem of
attrition (Gross & Fogg, 2004). This form of
analysis has become common practice in
psychological treatment research generally
(e.g. Barlow, Gorman, Shear, & Woods, 2000)
and Internet-based treatment research specifi-
cally (e.g. Carlbring et al., 2005; Klein et al.,
2006). ITT at posttreatment assessment was
n529 (15 for the FC and 14 for the IC), and
there was no significant difference in ITT
between the groups, x2(1, N557)50.02, p5.79.
The distribution of all dependent variables
was checked and did not violate normality
assumptions, except for the DASS Depression
subscale and number of panic attacks in the
last month, which required a square root and
logarithmic transformation in order to satisfy
normality assumptions, respectively.
One-way analyses of variance (ANOVAs)
were then conducted on all pretreatment
measures to check for any pretreatment
differences between groups. No significant
group differences were found on any measure
(i.e. ACQ; ADIS-IV agoraphobia severity
rating; ADIS-IV PD severity rating; ASP;
BVS; DASS Depression, Stress, and Anxiety
subscales, number of panic attacks in the past
month; PDSS; WHOQOL-BREF Physical,
Psychological, Social, Environment domains).
No significant differences between the two
groups were found using chi-square analyses
(for nominal data) or one-way ANOVA for
level of education, occurrence of comorbid
secondary diagnosis, medication use, and
gender. The means and standard deviations
for each dependent variable at pre and
postassessment are shown in Table 2.
Evaluation of treatment effects
Four repeated measures multivariate analyses
of variance (MANOVA)—for (1) the panic
parameters grouping involving ADIS-IV PD
and agoraphobic severity ratings, number of
panic attacks in the last month, and the
PDSS; (2) the panic-related cognition group-
ing involving the ACQ, ASP, and BVS; (3) the
negative affect grouping involving the DASS
Depression, Anxiety, and Stress scores; and
(4) the WHOQOL grouping involving
the Physical, Psychological, Social, and
Environmental domain scores)—were used
to test whether participants in the two
frequency conditions were significantly
improved at posttreatment assessment. All
statistical analyses were conducted using SPSS
Version 12, including the effect size (partial
eta-squared) and power calculations. To
interpret the partial eta-squared values,
Cohen’s (1988) classification scheme (small
effect5.01, medium effect5.06, large
effect5.14) was used to index and interpret
the proportion of variance explained by the
variables.
VOL 38, NO 2, 2009 Internet-based treatment for panic disorder 105
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Table 2. Means and standard deviations on treatment outcome measures at pre and postassessments by
condition
Variable Range
Frequent contact Infrequent contact
N M SD N M SD
Clinician PD rating 0–8
Pretest 28 5.96 1.14 29 5.76 1.21
Posttest 28 3.46 2.45 29 3.45 2.40
Clinician Ag rating 0–8
Pretest 28 4.89 2.16 29 4.47 2.31
Posttest 28 3.54 2.65 29 3.07 2.36
PAMTH 0–50
Pretest 28 4.29 6.14 28 7.64 10.72
Posttest 28 2.88 6.12 28 4.50 9.47
PDSS 0–28
Pretest 23 14.96 4.80 28 14.14 5.19
Posttest 23 11.13 6.21 28 10.60 5.39
ASP 0–420
Pretest 27 3.35 1.54 28 3.34 1.44
Posttest 27 1.98 1.58 28 2.23 1.54
DASS (Depression) 0–42
Pretest 24 10.97 9.79 27 10.52 8.06
Posttest 24 6.63 9.01 27 8.11 7.69
DASS (Anxiety) 0–42
Pretest 24 17.67 8.14 27 15.88 8.88
Posttest 24 10.58 7.52 27 11.34 8.45
DASS (Stress) 0–42
Pretest 24 19.33 10.24 27 18.32 9.54
Posttest 24 12.16 10.49 27 13.62 10.09
ACQ 0–56
Pretest 27 20.11 8.68 26 17.50 10.07
Posttest 27 12.96 8.62 26 12.31 7.80
BVS 0–40
Pretest 28 26.17 9.54 29 26.46 8.94
Posttest 28 18.50 10.51 29 21.14 9.93
WHOQOL (Physical) 0–100
Pretest 24 61.61 21.59 28 57.78 16.55
Posttest 24 69.79 18.15 28 64.29 15.06
WHOQOL (Psychological) 0–100
Pretest 24 49.13 16.57 28 50.45 14.31
Posttest 24 59.90 16.61 28 56.25 16.30
WHOQOL (Social) 0–100
Pretest 24 70.49 22.79 28 60.42 25.01
Posttest 24 68.75 21.46 28 63.39 22.94
WHOQOL (Environment) 0–100
Pretest 24 67.45 15.77 28 63.17 15.78
Posttest 24 68.75 14.94 28 65.07 13.12
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There were no univariate or multivariate
within-cell outliers at a5.001. Results of
evaluations of normality, homogeneity of
variance–covariance matrices, and linearity
were satisfactory, with no serious violations.
Bartlett’s test of sphericity was conducted to
confirm that the dependent variables in the
repeated measures MANOVA groupings were
correlated at the pv.05 level. Significant
multivariate effects were investigated further
by examining the grouped dependent variables
separately using repeated measures ANOVA.
The F ratios, p values, partial eta-squared effect
size, and power values from the repeated
measures ANOVA are presented in Table 3.
Attrition
Of the 57 people who commenced the study,
14 discontinued after random assignment to a
treatment condition, for an overall attrition
rate of 24.6%. The attrition rate was 21.4%
(6/28) and 27.6% (8/29) for the FC and IC
conditions, respectively. A Fisher’s exact test
revealed no difference in attrition rates between
the two treatment conditions, x2(1, N5
57)5.76, pw.05. Reasons for discontinuing
treatment in the FC condition were as
follows: contact lost with participant (n52),
unknown (n51), computer problems (n51),
comorbidity complexities (n51), and partici-
pant wanted to try a non-CBT form of
therapy (n51). Reasons for discontinuing
treatment in the IC condition were as
follows: unknown (n53), computer problems
(n52), contact lost with participant (n51),
medication changes (n51), and participant
overwhelmed with other responsibilities
(n51). The remaining 43 participants com-
pleted their respective treatment conditions.
Treatment outcomes
Panic parameters. For the panic parameters
grouping (ADIS-IV severity ratings of PD and
agoraphobia, PDSS, and frequency of panic
attacks in the last month), a repeated measures
MANOVA revealed a significant multivariate
effect for time at posttreatment, F(4, 45)5
14.80, p5.00, partial g25.57, power51.0, but
no significant main effect for group, F(4, 45)
50.50, p5.74, partial g25.04, power50.16, or
a significant Group6Time interaction, F(4,
45)50.25, p5.91, partial g25.02, power50.10.
Repeated measures ANOVA, from pre to
postassessment, on the ADIS-IV severity
ratings of PD and agoraphobia, PDSS, and
frequency of panic attacks in the last month
separately revealed a significant time effect on
all four variables (see Tables 2 and 3).
Variable Range
Frequent contact Infrequent contact
N M SD N M SD
TCS (pretest only) 0–50 24 39.21 8.45 24 40.00 6.12
TAQ 17–102 14 83.00 16.05 16 83.44 12.13
TSQ
Part A 0–63 15 49.93 11.00 15 46.40 12.54
Part B 0–63 15 48.53 8.33 14 43.14 12.10
Part C 0–35 17 26.41 6.82 15 24.47 6.99
Part D 0–35 16 21.56 10.35 15 16.67 9.46
Part E (i) 0–7 17 6.12 0.86 15 5.87 1.06
Part E (ii) 0–7 17 5.65 1.87 15 5.53 1.41
Part E (iii) 0–10 17 7.12 2.32 15 6.93 2.25
Note. PD5panic disorder severity; Ag5agoraphobia severity; PAMTH5number of panic attacks in the past
month; PDSS5Panic Disorder Severity Scale; ACQ5Agoraphobic Cognitions Questionnaire; ASP5Anxiety
Sensitivity Profile; BVS5Body Vigilance Scale; DASS5Depression Anxiety Stress Scales; WHOQOL5World
Health Organization Quality of Life Questionnaire; TAQ5Therapist Alliance Questionnaire; TCS5Treatment
Credibility Scale; TSQ5Treatment Satisfaction Questionnaire asking patients ‘‘How useful did you find
treatment?’’: Part A, how useful they found the treatment; Part B, how much they personally liked the treatment;
Part C, how much their symptoms improved; Part D, how much their life had changed; Part E (i), how much did
they like the treatment program; Part E (ii), how much did they enjoy communicating with their therapist; Part
E (iii), how much overall improvement the participants experienced after completing the treatment.
Table 2. (Continued)
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Panic-related cognition. For the cognitive vari-
able grouping (ACQ, ASP, BVS), a repeated
measures MANOVA revealed a significant
multivariate time effect at postassessment,
F(3, 48)513.25, p5.00, partial g25.45,
power51.0, but no significant main effect for
group, F(3, 48)50.99, p5.40, partial g25.06,
power50.25, or significant Group6Time
interaction, F(3, 48)50.34, p5.80, partial
g25.02, power50.11.
Repeated measures ANOVA, from pre to
postassessment, on the ACQ, ASP, and BVS
variables separately revealed a significant time
effect on all four variables (see Tables 2 and 3).
Negative affect. For the negative affect group-
ing (DASS Depression, Anxiety, and Stress
scores), a repeated measures MANOVA
revealed a significant multivariate time effect
at postassessment, F(3, 47)57.29, p5.00, par-
tial g25.32, power50.98, but no significant
main effect for group, F(3, 47)50.14, p5.94,
partial g25.01, power50.07, or significant
Group6Time interaction, F(3, 47)50.40,
p5.80, partial g25.03, power50.12.
Repeated measures ANOVA, from pre to
postassessment, on the DASS Depression,
Anxiety, and Stress scores separately revealed
a significant time effect on all three variables
(see Table 2 and 3).
Quality of life. For the WHOQOL grouping
(i.e. Physical, Psychological, Social, and En-
vironmental domains), a repeated measures
MANOVA revealed a significant multivariate
time effect at postassessment, F(4, 47)56.39,
p5.00, partial g25.35, power50.98, but no
significant main effect for group, F(4, 47)50.60,
p5.67, partial g250.05, power50.18, or
significant Group6Time interaction, F(4,
47)50.95, p5.45, partial g25.07, power50.28.
Repeated measures ANOVA, from pre to
postassessment, on the WHOQOL Physical,
domain scores separately revealed a significant
Table 3. F ratios, p values, partial eta-squared, and power values of the time effects from the repeated
measures ANOVA analysis between the two conditions
Variable F(df) p Partial g2 b21
PD severity 60.00(1, 48) .00 .56 1.00
Ag severity 30.53(1, 48) .00 .39 1.00
PAMTH 17.29(1, 48) .00 .27 0.99
PDSS 26.77(1, 48) .00 .36 1.00
ACQ 31.60(1, 50) .00 .39 1.00
ASP 35.18(1, 50) .00 .41 1.00
BVS 28.48(1, 50) .00 .36 1.00
DASS
Depression 14.89(1, 49) .00 .23 0.97
Anxiety 19.66(1, 49) .00 .29 0.99
Stress 21.54(1, 49) .00 .31 1.0
WHOQOL
Physical 24.23(1, 50) .00 .33 1.0
Psychological 20.83(1, 50) .00 .28 1.0
Social 0.10(1, 50) .75 .00 0.06
Environmental 2.10(1, 50) .15 .04 0.30
Note. ANOVA5analysis of variance; PD5panic disorder severity; Ag5agoraphobia severity;
PAMTH5number of panic attacks in the past month; PDSS5Panic Disorder Severity Scale;
ACQ5Agoraphobic Cognitions Questionnaire; ASP5Anxiety Sensitivity Profile; BVS5Body Vigilance
Scale; DASS5Depression Anxiety Stress Scales; WHOQOL (physical)5World Health Organization
Quality of Life Questionnaire.
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time effect on the Physical and Psychological
domains. However, significant time effects were
not observed on the Social or Environmental
domain scores (see Tables 2 and 3).
Panic-free status and end-state functioning. During
the month before posttreatment assessment, 11 of
the 28 (39.3%) FC participants and nine of the 28
(32.1%) IC participants were panic-free as mea-
sured by the ADIS-IV. A Fisher’s exact test did
not reveal a significant difference in panic-free
status between the two treatment conditions at the
posttreatment assessment, x2(1, N556)5.31,
p5.78.
Some panic researchers (e.g. Brown &
Barlow, 1995; Klein et al., 2006; Ost &
Westling, 1995) have combined panic-free
status and PD clinician severity rating ((2)
to define and measure high end-state func-
tioning. Using this criterion, eight of 28
(28.6%) FC participants and eight of 28
(28.6%) IC participants achieved high end-
state functioning at posttreatment. A Fisher’s
exact test did not reveal a significant differ-
ence in high end-state functioning between the
two treatment conditions at the posttreatment
assessment, x2(1, N556)50.00, p51.00.
Therapy alliance. An independent-samples t
test revealed no significant difference between
groups for perceived therapist alliance scores,
t(28)520.09, p5.93 (see Table 2).
Treatment credibility. An independent-samples
t test revealed no significant differences
between groups for perceived treatment
credibility, t(46)5237, p5.71 (see Table 2).
Treatment satisfaction. One MANOVA
(based on the four groupings of the TSQ)
and three t tests (for the single-question Part E
items) were used to explore whether differ-
ences existed between groups. The MANOVA
failed to find a significant difference for group
between the two conditions, F(4, 24)50.72,
p5.59, suggesting comparable treatment satis-
faction with both conditions. The t tests failed
to find differences between groups on the
three single-item questions (see Table 2).
Treatment/contact efficiency. Table 4 displays
the means and standard deviations of treat-
ment/contact efficiency measures. For total
time, there was a significant difference
between the FC and IC treatment conditions,
t(46)52.02, p5.049. FC participants received
more therapist time compared with IC parti-
cipants. There was a significant difference
between the number of e-mails sent to
participants, t(47)57.27, p5.00, and the
number of e-mails received by the therapist
from the participants, t(46)52.12, p5.04,
between the FC and IC treatment conditions.
There was no significant difference between
the two conditions on compliance with treat-
ment and understanding of content questions
as rated by the therapists.
Discussion
Overall, the results of this study provide evidence
that the efficacy of human-supported Internet
interventions does not appear to be dependent
on the frequency of e-mail contact received by
patients beyond one e-mail per week. The first
hypothesis under investigation was that the FC
participants would show greater improvements
at posttreatment on the primary outcome
measure (PD symptomatology variables,
Table 4. Means and standard deviations of treatment/contact efficiency by condition
Variable
Frequent Infrequent
N M SD N M SD
Total therapy time/contact
(minutes)
23 308.30* 222.67 25 205.28 120.01
No. e-mails sent by therapist 24 20.29** 7.36 25 8.72 2.62
No. e-mails received from
participant
24 9.71* 5.68 24 6.63 4.29
Compliance with treatment 23 6.74 2.32 23 6.04 2.58
Understanding of treatment 19 7.47 1.71 17 6.53 2.55
*pv.05. **pv.001.
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including high end-state functioning) and in
all secondary measures (panic-related cogni-
tive variables, negative affect, and WHOQOL)
than those allocated to the IC condition.
The results, however, did not support this
hypothesis. Both conditions demonstrated
significant time effects from pre to posttreat-
ment on all but two of the 14 variables
measured (i.e. WHOQOL Social and
Environmental domains). These findings are
consistent with previous PO trials that
included e-mail assistance from psychologists
(Kiropoulos et al., Klein et al, 2006; Pier
et al., 2008; Richards et al., 2006; Shandley
et al., 2008). However, neither significant
group effects nor Group6Time interaction
effects were found on any primary or
secondary variables measured. Interestingly,
this lack of significant between-group differ-
ences was also observed in a PD treatment
study that reduced the frequency and quan-
tity of face-to-face therapist contact. Hecker,
Losee, Fritzler, and Fink (1996) compared
two approaches in providing CBT for PD:
self-directed (CBT manual with three meet-
ings) or therapist-directed (12 sessions of
face-to-face CBT, including the provision of
the same CBT manual). The Hecker et al.
results were comparable to ours in that
significant time effects were observed at
posttreatment but there were no significant
between-group differences. This suggests that
both face-to-face and e-mail therapist contact
(both with the provision of self-help treat-
ment information) can be reduced effica-
ciously and, therefore, may not be unique to
the online delivery of PD treatment.
Results from the present study also found
no significant posttreatment difference
between the two conditions on high end-state
functioning. These results furthermore suggest
that frequency of therapist e-mail contact
(beyond one e-mail per week) does not
produce any additive clinical outcome effect
to the treatment protocol. It is important to
note that the percentage of participants
achieving high end-state functioning in this
study was slightly less than 30% for both
groups. This figure is similar to our most
recent PO study (Kiropoulos et al., in press) in
which we compared PO with best practice
face-to-face CBT treatment with a psycholo-
gist (12 sessions); 30.4% and 27.5% reached
this criterion by posttreatment respectively.
However, this figure compares less favourably
than that of earlier PO studies (Klein et al.,
2006), in which 53% of participants in the PO
condition achieved high end-state functioning
by posttreatment. However, in the Klein et al.
study, a less stringent measure of high end-
state functioning was used, with participants
needing to be panic-free for 1 week rather than
the 1-month criteria used in the present study.
The second hypothesis predicted that parti-
cipants in the FC condition would receive
more therapist time and would report higher
therapeutic alliance and treatment satisfaction
ratings than those in the IC condition. As
expected, FC participants received signifi-
cantly more therapist time than IC partici-
pants. This was expected because contact that
is more frequent would generally require more
therapist time. Nevertheless, contrary to our
hypothesis, FC participants did not report
significantly higher therapist alliance or treat-
ment satisfaction than IC participants. This
result is noteworthy because it suggests that
time spent by the therapist communicating
with a participant is not a key variable in
determining alliance and satisfaction.
Therefore, other variables of client–therapist
relationships that have not been examined
here, such as therapists’ perceived authority
and professional affiliation and clients’
perceived need for the therapist, plus
treatment variables (such as clinical and
practical outcomes) may play greater, more
critical roles in determining alliance and
satisfaction.
Importantly, and consistent with previous
PO research (Kiropoulos et al., in press; Klein
& Richards, 2001; Klein et al., 2006; Pier et
al., 2008; Richards et al., 2006; Shandley et al.,
2008), the treatment had significant effects on
non-panic-specific psychological variables of
depression and stress. Furthermore,
WHOQOL measures indicated that the clin-
ical improvement recorded by both groups
was practically meaningful in that it occurred
concomitantly with improved functioning and
satisfaction with life. This result, plus the high
fidelity to protocol that an Internet-delivered
program like PO facilitates, suggests that we
may be confident that the positive outcomes
found in this study would be replicable if the
program was offered within existing mental
health service delivery infrastructure as a real-
world treatment offering.
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This study used a simple two-group design
that allows for relatively straightforward
interpretation. Nevertheless, such a design
does not enable us to make any definitive
conclusions about degrees of therapist type
and contact beyond those used in this study.
For example, we do not know the relevance of
the communication mode with regard to any
treatment effect for PO. Would the results
reported here have been replicated if the
therapist support were via telephone/Skype
audio or real-time instant messaging chat
rather than e-mail? Would lay supporters or
counselors, compared with mental health
professionals, achieve equivalent patient out-
comes? Furthermore, it also remains
unknown whether or not any therapist con-
tact at all is required to achieve the kinds of
patient outcomes reported for PO previously
and in this study. It is possible that PO would
remain effective if delivered in a completely
self-help format.
Future research examining the relative
advantages and disadvantages of these differ-
ing modes of communication would help
illuminate the level and type of support
required to optimize Internet-delivered psy-
chological treatments and help real-world
adoption and integration of Internet treat-
ments. Of critical importance too are thor-
ough analyses of the economic and human
resource implications of the differing support
modes.
A further limitation of the present study is
that length of e-mail was not controlled for. It
is possible that therapists in the IC condition
compensated for the lack of frequent contact
by writing more detailed and lengthier e-mail
messages than the therapists in the FC
condition. No experimental control or mea-
sure was in place to capture these data, and so
we are unable to report whether this phenom-
enon occurred. However, our measure of
therapist time clearly indicated that the
therapists in the FC condition spent signifi-
cantly more time writing e-mails to their
participants than those in the IC group,
which is consistent with the intention for IC
therapists to spend less time communicating
with their participants.
In summary, the present study extends the
recent meta-analysis by Spek et al. (2007),
who found that human-supported Internet
interventions were more efficacious than their
self-help counterparts, although the results are
somewhat inconsistent with the correlational
analysis by Palmqvist et al. (2007) demon-
strating a positive association between the
amount of therapist time and group effect
sizes. Therefore, the results suggest that
intensive therapist support may not be a
necessary component of maximally effective
programs, because less intensive support may
lead to equivalent outcomes. Additionally,
integration of Internet-based psychological
treatments into real-world practice may have
the potential to be even more cost-effective
than previously suggested (e.g. Mihalopoulos
et al., 2005), given that the major cost of
human-supported Internet treatment is thera-
pists’ time.
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